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International Application Serial No. : 
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International Filing Date: 15 July 1999 

A DEVICE FOR AND METHOD OF 
DETECTING A DISEASE OF THE UDDER 
OF AN ANIMAL 



Assistant Commissioner of Patents 
Box PCT 

Washington, D.C. 20231 
Sir: 

PRELIMINARY AMENDMENT 

Please enter the following preliminary amendment prior to examination of this 
application on the merits: 

ABSTRACT 

Applicant submits herewith an abstract of the invention retyped on a separate page 
in conformance with U.S. practice. The abstract is taken from that appearing on the cover of the 
published international application. 



SPECIFICATION 

Please amend the specification as follows: 

At page 1, line 9, please delete "BACKGROUND OF THE INVENTION AND 
PRIOR ART" and substitute therefor: 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention — . 
At page 1, line 28, please insert: 

2. Description of the Prior Art --. 

CLAIMS 
Please amend the claims as follows: 

1 . (Amended) A device for detecting a disease of the udder of an animal, 

comprising: 

means [(9)] for appreciating a parameter related to the quantity of milk extracted from a first 

teat and at least a second teat of said animal during at least one milking operation[,]; 
means [(6)] arranged to determine a deviation of said parameter of the first teat from a 

comparison value[,] and; 
means [(7)] arranged to display said deviation as an indication of an inflammation of the first 

teat at least in the case that said deviation exceeds a certain level, [characterized in 

that] 

wherein the determining means [(6)] is arranged to define said comparison value by 
including the level of said parameter regarding said second teat during said milking 
operation. 
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2 . (Amended) A device according to claim 1 , [characterized in that] wherein 
the first teat and said second teat form one of a rearward pair of teats of the udder [or] and a forward 
pair of teats of the udder. 

3. (Amended) A device according to [any one of the preceding claims, 
characterized in that] claim L wherein said comparison value includes the level of said parameter 
of at least one preceding milking operation of said animal. 

4 . (Amended) A device according to claim 3 , [characterized in that] wherein 
the determining means [(6, 8)] is arranged to consider the time interval between the milking 
operation and the immediately preceding milking operation of said animal for determining said 
deviation. 

5. (Amended) A device according to [any one of the preceding claims, 
characterized in that] claim 1 . wherein said parameter includes the quantity of milk produced during 
said milking operation and that the appreciating means [(9)] includes a milk measuring device. 

6. (Amended) A device according to claim 5, [characterized in that] wherein 
the milk measuring device [(9)] includes a flow meter. 

7. (Amended) A device according to [any one of the preceding claims, 
characterized in that] claim L wherein said parameter includes the time duration of said milking 
operation and that the appreciating means includes a time measuring device [(8)]. 

8. (Amended) A method of detecting a disease of the udder of an animal, 
comprising the steps of: 

appreciating a parameter related to the quantity of milk extracted from a first teat and at least 
a second teat of said animal during at least one milking operation; 
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defining a comparison value by the level of said parameter regarding said second teat during 

said milking operation; 
determining a deviation of said parameter of the first teat from said comparison value; and 
indicating an inflammation of the first test at least in the case that said deviation exceeds a 

certain level. 

9. (Amended) A method according to claim 8, comprising the further step 
of[:] displaying said deviation as an indication of an inflammation of the first teat in the case that 
said deviation exceeds a certain level. 

10. (Amended) A method according to [any one of claim 8 and 9] claim 8 , 
wherein the first said teat and said second teat form one of a rearward pair of teats of the udder [or] 
and a forward pair of teats of the udder. 

11. (Amended) A method according to [any one of claims 8 to 10] claim 8, 
wherein said comparison value includes the level of said parameter of at least one preceding milking 
operation of said animal. 

12. (Amended) A method according to claim 1 1 , comprising the further step 
of[:] considering the time interval between said milking operation and the nearest preceding milking 
operation of said animal when determining said deviation. 

13. (Amended) A method according to [any one of claims 8 to 12] claim 8 , 
wherein said appreciating step includes measuring the quantity of milk extracted from the actual teat 
during said milking operation. 
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14. (Amended) A method according to [any one of claims 8 to 13] claim 8 , 
wherein said appreciating step includes measuring the time duration of one milking operation of the 
actual teat. 

Please add the following new claims: 

15. A device according to claim 1, wherein said comparison valve includes the 
level of said parameter of at least one preceding milking operation of said animal. 

16. A device according to claim 1 5 , wherein said parameter includes the quantity 
of milk produced during said milking operation and that the appreciating means includes a milk 
measuring device. 

17. A device according to claim 16, wherein said parameter includes the time 
duration of said milking operation and that the appreciating means includes a time measuring device. 

18. A method according to claim 9, wherein said first teat and said second teat 
form one of a rearward pair of teats of the udder and a forward pair of teats of the udder. 

19. A method according to claim 18, wherein said comparison valve includes the 
level of said parameter of at least one preceding milking operation of said animal. 

20. A method according to claim 19, wherein said appreciating step includes 
measuring the time duration of one milking operation of the actual teat. 

REMARKS 

Applicant submits herewith a Preliminary Amendment for entry prior to computation 
of the fee and examination of the application on the merits. Applicant believes the amendment 
submitted herewith conform the application to U.S. practice and it is believed that the amendment 
to the claims places them in allowable form. Should the examiner have any questions which may 
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be resolved by telephone conference, it is requested that the examiner contact applicant's attorney 
at 1-800-445-3460. Should this amendment necessitate any additional fees it may be charged to 
Deposit Account No. 19-0522. 

Respectfully submitted, 

HOVEY, WILLIAMS, TIMMONS & COLLINS 




gliomas H. Van Hoozer, Reg. #^61 

* Suite 400 

2405 Grand Boulevard 
Kansas City, Missouri 64108 
(816) 474-9050 



(Docket No. 31185) 
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ABSTRACT 

The invention refers to a device for and a method of detecting a disease of the udder 
of an animal. The device comprises means [(9)] for appreciating a parameter related to the quantity 
of milk extracted from a first and at least a second teat of said animal during at least one milking 
operation. Means [(6)] is arranged to determine a deviation of said parameter from a comparison 
value, and means [(7)] is arranged to display said deviation as an indication of an inflammation of 
the first teat in the case that said deviation exceeds a certain level. The determining means is 
arranged to define said comparison value by including the level of said parameter regarding said, 
second teat during said milking operation. 



Express- Mail No'. EL- 759815795 US 



3 3?3L?';&il=! 2 *S* « 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




33 S £J 3L- 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A01J 5/013 



Al 



(11) International Publication Number: WO 00/05943 

(43) Internationa] Publication Date: 10 February 2000 (10.02.00) 



(21) International Application Number: PCT/SE99/0 1 276 

(22) International Filing Date: 15 July 1999 (15.07.99) 



(30) Priority Data: 

9802653-7 



31 July 1998 (31.07.98) 



SE 



(71) Applicant (for all designated States except US): ALFA LAVAL 

AGRI AB [SE/SE]; P.O. Box 39, S- 147 21 Tumba (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only)-, NELSON, Lennart 
[SE/SE]; Sjostromsvagen 2, S-270 35 Blentarp (SE). 
SJAUNJA, Lars, Ove [SE/SE]; Fibyvagen 3, S-740 20 
Vange (SE). 

(74) Agents: BERGLUND, Stefan et al.; Bjerkens Patentbyra KB, 
Ostermalmsgatan 58, S-l 14 50 Stockholm (SE). 



(81) Designated States: AL, AM, AT, AT (Utility model). AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, CZ (Utility 
model), DE, DE (Utility model), DK, DK (Utility model), 
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GE, 
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SK 
(Utility model), SL, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, YU, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, 
SL, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), European patent (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 
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(57) Abstract 



The invention refers to a device for and a method of detecting a disease of the udder of an animal. The device comprises means (9) 
for appreciating a parameter related to the quantity of milk extracted from a first and at least a second teat of said animal during at least one 
milking operation. Means (6) is arranged to determine a deviation of said parameter from a comparison value, and means (7) is arranged 
to display said deviation as an indication of an inflammation of the first teat in the case that said deviation exceeds a certain level. The 
determining means is arranged to define said comparison value by including the level of said parameter regarding said second teat during 
said milking operation. 
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of an anima l 

BACKGROUND OF THE INVENTION AND PRIOR ART 



The present invention refers to a device for detecting a disease of 
the udder of an animal, comprising means for appreciating a 
parameter related to the quantity of milk extracted from a first teat 
and at least a second teat of said animal during at least one 

15 milking operation, means arranged to determine a deviation of said 
parameter of the first teat from a comparison value, and means 
arranged to display said deviation as an indication of an 
inflammation of the first teat in the case that said deviation 
exceeds a certain level. Moreover, the invention refers to a method 

20 of detecting a disease of the udder of an animal. 

The present invention is concerned with udder inflammation of 
animals, i.e. mastitis, which may be caused by an infection of 
microorganisms, such as bacteria, but also be the result of a 
25 trauma or hormonal imbalances. In all milk production, mastitis 
constitutes a significant problem with respect to animal comfort, 
increased workload, reduced production capacity, etc. 

In the past, different methods and devices have been proposed for 
30 identifying mastitis. Such methods and devices include, for 
instance, conductivity and temperature measurements pn the milk 
extracted. Such measurements require a rather complicated 
equipment and the result thereof is still not very reliable. It is also 
known to identify mastitis by means of laboratory tests, which 
35 although reliable is rather inconvenient, since it might take many 
days before the result of such a test is received by the farmer. 
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Furthermore, it is known that one part of the udder of a cow, i.e. a 
quarter of the udder, may be inflamed by mastitis whereas the 
other quarters thereof are still healthy. Consequently, it is 
5 important to be able to identify any inflammation on an individual 
teat basis, i.e. for each quarter udder. 

US-A-4 325 028 discloses one example of a device for measuring 
the conductivity of the milk from each individual teat in a milk 

10 conduit between the teatcup and the claw in order to identify 
mastitis. The measurement equipment comprises a receiving 
device, provided in each such milk conduit and having electrodes 
located therein, and an electronic evaluation device. The 
constructions of the receiving devices are not described more 

15 closely. The aim of the device disclosed is to enable the 
determination whether the conductivity value of the milk from an 
individual teat is abnormal and thus whether any udder part is 
inflamed. 

20 EP-B-137 367 discloses a milking device comprising measurement 
equipment for detecting the milk flow from an individual teat. The 
value detected may be employed for determining when the milking 
from this teat is to be interrupted. The measurement equipment 
comprises two electrodes for each milk flow to be detected. 

25 

US-A-5 116 119 discloses an apparatus for measuring the milk 
flow through a flow channel. By means of electromagnetic 
radiation, the momentary volume and the momentary velocity of 
the milk flowing through the channel may be determined. 
30 Consequently, it is possible to determine the milk quantity of each 
milking operation. 



JP-A-5 317 343 discloses a device for diagnosing mastitis. The 
quantity of milk from each udder part of a cow is measured during 
35 one milking operation. The relation between the milk quantity from 
each udder part and the total quantity is calculated. If the 
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calculated relation deviates from the previously calculated relation 
by at least a pre-set value it is determined that the udder part in 
question is suffering from mastitis. 

5 SUMMARY OF THE INVENTION 

The object of the present invention is to provide a device and a 
method for detecting a disease, in particular an inflammation, of an 
individual teat in a simple and reliable manner. 

10 

This object is obtained by the device initially defined and 
characterized in that the determining means is arranged to define 
said comparison value by including the level of said parameter 
regarding said second teat during the milking operation. It has 
15 appeared that a deviation in the quantity of milk produced by a teat 
in relation to a normal quantity may indicate mastitis in the udder 
and the particular teat from which the milk has been extracted. 
Consequently, by making use of this knowledge it is possible to 
detect mastitis in an easy and convenient manner and thereby take 
20 appropriate measures at an early stage to prevent the disease 
from infecting further udder parts or animals. It has been found 
that if the milk quantity of one udder part deviates from the milk 
quantity of an other udder part of one animal, there is high 
probability that the udder deviating is infected by mastitis. The 
25 quantity of milk from one udder normally forms a certain 
percentage of the total milk quantity from the udder. Any deviation, 
especially reduction, of said percentage may indicate mastitis in 
the actual teat or udder part. Moreover, the first teat and said 
second teat may form one of a rearward pair of teats of the udder 
30 or a forward pair of teats of the udder. The milk yield from 
corresponding udder parts, e.g. from the two rear udder parts, is 
normally essentially equal whereas the milk yield from the rear 
udder parts is normally greater than the milk yield from the forward 
udder parts. Trials have shown that the difference in milk yield 
35 from a healthy udder part and an inflamed corresponding udder 
part might be 23%. By comparing corresponding udder parts in this 
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manner, no historical data regarding previous milking operations 
are necessary for the indication of mastitis. Moreover, normal 
variations in the milk yield need not be considered according to 
this embodiment. The comparison value may be based on one 
5 single second teat or on two or three second teats, for instance, 
forming an average value of the remaining second teats. 

According to a further embodiment of the present invention, said 
comparison value includes the level of said parameter of at least 

10 one preceding milking operation of said animal. It is also possible 
to compare, for instance, the milk yield from different milking 
operations of one and the same teat or udder part. By collecting 
such historical data over a longer period of time, it is possible to 
determine a normal average parameter regarding the milk yield, 

15 which then may be included in the comparison value. Preferably, 
the determining means is arranged to consider the time interval 
between the milking operation and the immediately preceding 
milking operation of said animal for determining said deviation. For 
instance, in voluntary milking systems, the time interval between 

20 successive milking operations may vary. In order to obtain a 
comparable value of said parameter, it is advantageous to take 
account of this time interval. 

According to a further embodiment of the present invention, said 
25 parameter includes the quantity of milk produced during said 
milking operation and the appreciating means comprises a milk 
measuring device. In such a manner, a milk meter or any other 
liquid measuring device, such as any kind of liquid flow meter, may 
be employed for each teat or udder part for determining said 
30 parameter. 

According to a further embodiment of the present invention, said 
parameter includes the time duration of said milking operation and 
the appreciating means includes a time measuring device. It is 
35 appreciated that the duration of the milking operation of one teat or 
udder part reflects the quantity of milk obtained during this milking 
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operation. Consequently, by comparing the time duration of, for 
instance, the milking operation of two corresponding udder parts or 
between two successive milking operations of one teat or udder 
part, it is possible in an easy and convenient manner to detect an 
5 inflammation of an udder part. 

The above object is also obtained by the method initially defined 
and comprising the steps of: 

appreciating a parameter related to the quantity of milk extracted 
10 from a first teat and at least a second teat of said animal during at 
least one milking operation, 

defining a comparison value by including the level of said 
parameter regarding said second teat during said milking 
operation, 

15 determining a deviation of said parameter of the first teat from said 
comparison value, and 

indicating an inflammation of the first teat in the case that said 
deviation exceeds a certain level. 

20 Advantageous embodiments of the method are defined in the 
dependent claims 9 to 14. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The present invention will now be described more closely by 
means of various embodiments and with reference to the 
accompanying drawings, in which 

Fig 1 shows a schematic view of a device according to the 

30 present invention, and 

Fig 2 shows a part of a device according to the present 

invention. 
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DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE 
PRESENT INVENTION 

Fig 1 discloses a device for indicating mastitis in any of the teats 
5 or udder parts of an animal. The device according to the invention 
is connected to a milking machine, which may be of a conventional 
type and which is merely represented in the drawings by four 
teatcups 1, 2, 3 and 4 and four milk conduits 5 connecting each 
teatcup 1-4 to a milk-receiving member of the milking machine. 

10 

In the following it is referred to milking of a respective teat. 
However, by this expression is meant milking of a respective udder 
part, i.e. one of the two rear udder parts or one of the two front 
udder parts. As an example, the teatcups 1, 4 may be intended for 
15 milking of the front udder parts whereas the teatcups 2, 3 are 
intended for milking of the rear udder parts. 

The device comprises a processing unit 6 provided to determine a 
deviation in a parameter related to the quantity of milk extracted 

20 from any of the four teats from a comparison value. The 
processing unit 6 is connected to or incorporates a display member 
7. The display member 7 may be of a number of different types. 
For instance a screen, a number of indicating lamps or diodes, one 
for each teat, producing a light signal when a teat is inflamed, or 

25 any display disclosing the size of the deviation leaving to the 
farmer to conclude if the deviation indicates an inflammation or 
not. Furthermore, the processing unit 6 may be connected to or 
incorporate a time measuring unit 8 arranged to measure the 
duration of a milking operation of a teat and/or the time period 

30 between two successive milking operations of a teat. 

Furthermore, the device according to the invention comprises 
appreciating means 9, one for each teatcup 1-4. The construction 
and function of the appreciating means 9 may vary according to 
35 different embodiments of the present invention. Fig 2 discloses an 
appreciating means 9 in the form of a milk measuring device 
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comprising a container 10 arranged to collect the milk produced 
during one milking operation. The milk measuring device 
comprises a sensor 11 arranged to sense the quantity of miik 
collected during the milking operation and transfer the sensed 
5 quantity to the processing unit 6. When the processing unit 6 has 
registered the milk quantity, a valve 12 is opened in order to 
convey the milk collected to the milk-receiving member of the 
milking machine. It is to be noted that also other types of milk 
measuring devices may be employed when realising the present 
10 invention, for instance the liquid measuring device disclosed in US- 
A-5 116 119. 

The appreciating means 9 may also be realised by a device merely 
arranged to indicate whether there is a milk flow or not. Such a 

15 device is for instance disclosed in EP-B-137 367 mentioned above. 
Thereby the time measuring unit 8 may be arranged to measure 
the duration of the milking period, i.e. the time interval from the 
beginning of the milk flow through the conduit 5 until the end of the 
milk flow. It is appreciated that the duration of the milking 

20 operation reflects the quantity of milk produced during said milking 
operation, i.e. the interval appreciated forms said parameter. 

According to an embodiment, the processing unit 6 is arranged to 
compare said parameter related to the quantity of milk from the two 
25 front teatcups 1 , 4 or from the two rear teatcups 2, 3. In this case 
no time measuring unit 8 is necessary. Merely the fact that the 
quantity of milk form one of the front teats or the rear teats 
deviates from the other front teat and rear teat, respectively, is an 
indication that the actual teat may be inflamed by mastitis. 

30 

According to another embodiment, the processing unit 6 is 
arranged to compare said parameter between the actual milking 
operation and at least one previous milking operation. A deviation 
in quantity in the actual milking operation is an indication that the 
35 teat may be inflamed by mastitis. In this embodiment the 
processing unit 6 comprises a memory 13 arranged to store 
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historical data regarding said parameter of one or more previous 
milking operations for each teat. Preferably, an average value of 
said parameter of a great number of previous milking operations 
may be calculated by means of the processing unit 6. This average 
5 value may then be stored in the memory 13 and included in said 
comparison value. 

It is to be noted that the comparison value is based on the 
parameter of another teat during one milking operation but 
10 historical data from one or several preceding milking operations 
may also be considered, as a supplementary information, when 
defining the comparison value in order to reduce any source of 
error. 

15 It is also possible to define said parameter as the quantity of milk 
produced during a determined period of time by one teat of an 
animal, for instance during 24 hours, or by the total duration of 
milking during a determined period of time, i.e. the total time period 
when milk is actually flowing from a teat during 24 hours. 

20 

The present invention is not limited to the embodiments described 
above but may be varied and modified within the scope of the 
following claims. 



25 
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Claims 

1. A device for detecting a disease of the udder of an animal, 
comprising means (9) for appreciating a parameter related to the 

5 quantity of milk extracted from a first teat and at least a second 
teat of said animal during at least one milking operation, means (6) 
arranged to determine a deviation of said parameter of the first 
teat from a comparison value, and means (7) arranged to display 
said deviation as an indication of an inflammation of the first teat at 
10 least in the case that said deviation exceeds a certain level, 
characterized in that the determining means (6) is arranged to 
define said comparison value by including the level of said 
parameter regarding said second teat during said milking 
operation. 

15 

2. A device according to claim 1, characterized in that the first 
teat and said second teat form one of a rearward pair of teats of 
the udder or a forward pair of teats of the udder. 

20 3. A device according to any one of the preceding claims, 
characterized in that said comparison value includes the level of 
said parameter of at least one preceding milking operation of said 
animal. 

25 4. A device according to claim 3, characterized in that the 
determining means (6, 8) is arranged to consider the time interval 
between the milking operation and the immediately preceding 
milking operation of said animal for determining said deviation. 

30 5. A device according to any one of the preceding claims, 
characterized in that said parameter includes the quantity of milk 
produced during said milking operation and that the appreciating 
means (9) includes a milk measuring device. 



35 



6. A device according to claim 5, characterized in that the milk 
measuring device (9) includes a flow meter. 
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7. A device according to any one of the preceding claims, 
characterized in that said parameter includes the time duration of 
said milking operation and that the appreciating means includes a 

5 time measuring device (8). 

8. A method of detecting a disease of the udder of an animal, 
comprising the steps of: 

appreciating a parameter related to the quantity of milk extracted 
10 from a first teat and at least a second teat of said animal during at 
least one milking operation, 

defining a comparison value by the level of said parameter 
regarding said second teat during said milking operation, 
determining a deviation of said parameter of the first teat from said 
15 comparison value, and 

indicating an inflammation of the first teat at least in the case that 
said deviation exceeds a certain level. 

9. A method according to claim 8, comprising the further step 
20 of: 

displaying said deviation as an indication of an inflammation of the 
first teat in the case that said deviation exceeds a certain level. 

10. A method according to any of claim 8 and 9, wherein the first 
25 said teat and said second teat form one of a rearward pair of teats 

of the udder or a forward pair of teats of the udder. 

11. A method according to any one of claims 8 to 10, wherein 
said comparison value includes the level of said parameter of at 

30 least one preceding milking operation of said animal. 

12. A method according to claim 11, comprising the step of: 
considering the time interval between said milking operation and 
the nearest preceding milking operation of said animal when 

35 determining said deviation. 
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13. A method according to any one of claims 8 to 12, wherein 
said appreciating step includes measuring the quantity of milk 
extracted from the actual teat during said milking operation. 

14. A method according to any one of claims 8 to 13, wherein 
said appreciating step includes measuring the time duration of one 
milking operation of the actual teat. 
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